INTRODUCTION {#sec1-1}
============

In recent decades, the use of hemodialysis has been expanded increasingly for end-stage renal disease. The modality of this treatment has led to the increased longevity of patients. It also predisposes these patients to some infections, mainly blood born viruses.\[[@ref1][@ref2]\] Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections have wide range in prevalence rates in different regions of the world, ranging from 1% in the UK to more than 90% in Eastern Europe in hemodialysis patients.\[[@ref3]\] HBV and HCV infections are the most causes of liver disease in hemodialysis patients and play an important role in serious morbidity and mortality among hemodialysis patients.\[[@ref3][@ref4][@ref5]\] The prevalence of chronic HBV Ag positivity among hemodialysis patients in Arab countries varies from 2% in Morocco to 11.8% in Bahrain.\[[@ref5][@ref6][@ref7][@ref8]\] In addition, the prevalence of HCV antibodies among hemodialysis patients in these countries has been reported to range from 27% to 75%.\[[@ref9][@ref10][@ref11][@ref12]\] In hemodialysis patients in Iran, the prevalence of HCV is higher than in healthy population (5-24% versus 0.3, respectively); whereas, among countries and in hemodialysis patients, it varies from 2.6% to 22.9%.\[[@ref13]\] Such factors in dialysis patients including blood transfusion, duration of hemodialysis mode of dialysis, prevalence of HCV infection in the dialysis unit, previous organ transplant, intravenous drug use, masculinity, being older, previous HBV infection and nosocomial transmission of HCV in hemodialysis patients units and partial immunosuppression have been associated with an increased risk for infection.\[[@ref7][@ref14][@ref15][@ref16]\] Some reports demonstrated that the duration of hemodialysis is an independent predictor of HCV infection in chronic hemodialysis patients.\[[@ref13][@ref17][@ref18]\] The increase in prevalence of hepatitis C varies from an average of 12% of patients under dialysis for less than 5 years to 37% of patients under treatment for more than 5 years.\[[@ref13]\]

Increase in morbidity and mortality rates, transmission of infection to other patients and/or staff and progression of liver disease in pretransplant or posttransplant immunosuppressed recipients are important points of view, showing that more attention has to be paid to HBV and HCV infections in dialysis patients.\[[@ref16]\] This study aimed to assess the prevalence of HBV and HCV infections and the risk factors for transmission of viral hepatitis B and C among hemodialysis patients in Isfahan, Iran.

MATERIALS AND METHODS {#sec1-2}
=====================

In this cross-sectional study, during October, 2010 and March, 2011, a total of 499 chronic hemodialysis patients were tested. Patients were selected by cluster sampling from eight governmental hemodialysis centers in Isfahan, Iran. Patients at any age and sex who were under hemodialysis treatment in studied hemodialysis centers were eligible. The participating patients were explained about and informed of the purposes of the study and written informed consent was obtained from them all. The present study was investigated and approved in Isfahan University of Medical Sciences. Patients with history treatment or under treatment of hepatitis and who refused to sign the informed consent were excluded from the study.

Data collected included demographic information (age and sex), time duration on hemodialysis, history of blood transfusion, and the number of transfused blood units as risk factors to HBV and HCV infections. A close ended and multiple choice-based questionnaire was completed by the researcher via patient interview to ensure proper data collection and prevent any misunderstanding.

Patients, HBsAg and anti-HCV antibody status was assessed by serological testing. Five milliliters of blood was drawn from each patient in plain tube, prior to dialysis, to prevent the interference of heparin with downstream applications. Anti-HBC and anti-HCV antibodies were assessed using third generation enzyme linked immunoassay kit (ULTRA kit, bioMérieux, France).

Qualitative PCR (AmpliSens, Russia for HBV and QIAGEN, Germany for HCV) was conducted on positive samples for HBsAg and anti-HCV Ab.

Data were analyzed using the SPSS-20 software. Variables were presented as Mean ± SD, Median \[IQR\] and number (percent). Considering the number of HBV Ag positive patients (six patients), nonparametric Mann--Whitney U test was used to compare the age, time duration on hemodialysis and the number of transfused blood units. In patients with HCV positive, Independent Sample *t*-test was used to compare the age and time duration on hemodialysis. In addition, sex and history of blood transfusion were assessed using Chi-square test for both HCV and HBV patients. *P* value less than 0.05 was considered to be statistically significant.

RESULTS {#sec1-3}
=======

The participants' ages ranged from 25 to 73 years, and the mean age of all patients was 52.3 ± 12.8 years. Of 246 patients studied, 196 (39.3%) were female and 303 (60.7%) were male. The mean time duration on hemodialysis for all patients was 22.8 ± 9.6 months and 181 (36.3%) of all patients had history of blood transfusion. The overall prevalence of positive HBV Ag was 1.2% (6 of 499 patients) and positive anti-HCV was 5.2% (26 of 499 patients) among hemodialysis patients in studied population. HCV genotyping showed that the most prevalent subtype was I (24 patients) followed by two patients with genotype II.

[Table 1](#T1){ref-type="table"} shows age, sex, and some risk factors for HCV-positive patients. Analysis showed that there was no statistically significant relationship between HBV infection and age, sex, and time duration on hemodialysis (*P* \> 0.05). Risk factors with a statistically significant relation were the history of blood transfusion (*P* \< 0.0001) and the number of transfused blood units (*P* \< 0.0001). Among HCV-positive patients, 72% had history of blood transfusion; while, for HCV negative patients, it was 34.8%. All of HCV infected patients in study population were HCV negative before the dialysis.
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Age, sex, and some risk factors in 499 hemodialysis patients in regard to anti-HCV status
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Analysis of risk factors in HBV-positive patients showed that there was no statistically significant relationship between HBV infection and age, sex, time duration on hemodialysis, history of blood transfusion, and the number of transfused blood units (*P* \> 0.05). Among HBV-positive patients, two patients had history of blood transfusion in which viral marker was positive before needing hemodialysis \[[Table 2](#T2){ref-type="table"}\].
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Age, sex, and some risk factors in 499 hemodialysis patients in regard to HVB-Ag status
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Based on the evaluation of virus load in HCV and HBV-positive patients, 24 (4.8%) of them had low viral load (\<2 × 104) and in other 5 patients, the virus was not detectable.

DISCUSSION {#sec1-4}
==========

The results of the present study, conducted with the aim of investigating the prevalence of HBV and HCV in 499 hemodialysis patients and risk factors for transmission of viral hepatitis B and C among them, showed that, among hemodialysis patients in studied population, the overall prevalence of HBV and HCV infections was 1.2% and 5.2%, respectively. Age, sex, and time duration on hemodialysis were not statistically significant in HBV and HCV patients compared with other hemodialysis patients. History of blood transfusion and the number of transfused blood units in HBV-infected patients was similar to others. But the only significant relationship in studied patients was observed in hemodialysis patients infected by HCV compared with hemodialysis patients without HCV infection for history of blood transfusion and the number of transfused blood units.

In this study, the prevalence of HCV and HBV infection among hemodialysis patients was lower than that reported in other studies from our country and other regions. In 2003, Alavian *et al*. reported that the prevalence of HCV infection in 838 Iranian hemodialysis patients was found to be 13.2%.\[[@ref19]\] Joukar *et al*.\[[@ref20]\] showed that the prevalence of HCV infection in hemodialysis patients was 11.9% in Guilan and seroprevalence of HBV Ag was 1.4%. The prevalence of HBV in the hemodialysis patients in Khuzestan Province has been reported to be 5.1%.\[[@ref21]\] Another study by Alavian *et al*.\[[@ref22]\] in 2010 showed that HCV infection prevalence in Iranian hemodialysis patients was 7.61%. In a study in Markazi province of Iran, it was reported that the prevalence of HCV in hemodialysis patients was 5.4%,\[[@ref23]\] which is similar to the results of this study. It is reported that in Iranian hemodialysis patients, the prevalence of positive HBV Ag has been decreased from 3.8% in 1999 to 2.6% in 2005.\[[@ref22]\] Similar to this report, our results in 2011 showed a decrease in the prevalence of positive HBV Ag compared with the 2005 report. Vaccination program of HBV, started in 1993 in Iran, seems to be the cause of the decrease in prevalence of positive HBV Ag during the past decade. In addition, it is noticeable that all the participants in this study had been vaccinated against HBV infection.

In accord with the Joukar *et al*.\[[@ref20]\] and Zahedi *et al*.\'s\[[@ref2]\] studies, this study results did not show significant differences in regard to age between hemodialysis patients with HBV or HCV infection compared with hemodialysis patients without HBV or HCV infection; whereas, this does not comply with El-Ottol *et al*.\'s\[[@ref24]\] study that reported a statistically significant relationship between HBV infection and age of the patients in a way that patients aged less than 40 years were found to be more susceptible to HBV than older patients. The results of El-Ottol *et al*.\'s\[[@ref24]\] study, showed that male hemodialysis patients had higher HBV prevalence, whereas Zahedi *et al*.\'s\[[@ref2]\] study showed that male hemodialysis patients had higher HCV prevalence. These results are in disagreement with the results of Joukar *et al*.\[[@ref20]\] study and the present study that showed the same prevalence of HCV and HBV in male and female hemodialysis patients.

In this study no statistically significant relationship was found between HBV and time duration on hemodialysis, this finding was in agreement with a previous report in Iran,\[[@ref2][@ref20]\] Gaza strip,\[[@ref24]\] and Moldavia,\[[@ref25]\] but this was in contrast to another report in Jordan.\[[@ref26]\] Also in agreement with Joukar *et al*.\[[@ref20]\] study, this study results showed no statistically significant relationship between HCV and time duration on hemodialysis, which was in disagreement with the results of Zahedi *et al*.\[[@ref2]\] study.

In accord with previous studies in Kerman\[[@ref2]\] and Jordan,\[[@ref26]\] the prevalence of HBV was not increased significantly by increasing the number of blood units transfused and the history of blood transfusion. But other studies in Gaza strip\[[@ref24]\] and Brazil\[[@ref27]\] do not support this relationship. In addition, based on this study results like the others which have done in Kerman,\[[@ref2]\] Gaza strip,\[[@ref24]\] Brazil,\[[@ref27]\] and the USA,\[[@ref28]\] the prevalence of HCV hemodialysis patients was significantly increased with the number of blood units transfused and the history of blood transfusion.

In this study on hemodialysis patients, some risk factors for the acquisition of HCV and HBV infection have been studied; there was no significant relationship for age, sex, and time duration on hemodialysis in HCV and HBV-positive patients and a significant relationship was just found for blood transfusion in HCV-positive patients. However, these days, viral transmission by this route is limited because of more active screening of donated blood. Therefore, it is important to consider that, in spite of the systematic screening of blood donors, HCV blood transfusion still remains one of the sources of infection transmission and it is suggested that avoidance of blood transfusion, as much as possible, is the most important practical interventions to reduce the HCV exposure rate in our patients on hemodialysis.

CONCLUSION {#sec1-5}
==========

The results of this study showed that the prevalence of HBV and HCV infections in hemodialysis centers in Isfahan is lower than some other cities in Iran and history of blood transfusion and the number of blood units transfused might be a risk factor for HCV gaining. However, further studies are needed to assess the role of other demographic and clinical risk factors in these patients.
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